M. Riffey, 2007

Water Avallability In he Clark
Fork Basin

Water Supply.-and Growth Conference
March 10 - 11, 2008
University of Montana
Clark Fork Basin Task Force
Missoula, Montana

Marc M. Spratt CPG, PH, CGWP
Sr. Hydrogeologist
RLK Hydro, Inc.

Kalispell, Montana



Hyarogeology

@round surface

geological agt
jon  After MBMG,2008




Aquifer Materials MNon Aquifer Materials

D Sand and Gravel (Shallow Alluvium) Upper Silt, Clay, and Sand { Lacustrine)
r : : ; : {'Dtﬁ:?tmg E. Clayey and Silty Gravel (Till}
| Sand and Gravel (Intermediate Alluvium)

Sand and Gravel (Deep Alluvium) . Claysy and Silty Crvel {Clldec Till})

Stillwarer River
Valley Flathead River valfey

Mappec -
ppe d . - 2000
Surface :

£
=
E
o

= L0y

10 miles

Figure 1. Diagrammatic cross section showing the stratigraphy of basin-fill units in the Kalispell valley.
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Well Bata - Ground-Water Infarmation Center [GWIC), Montana
Bureau of Mines and Geclogy

Hofmann, M., 8 al, 2008, Late Ploistocene and Holocens
dapoaitianal ef sediments in Flathead
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General Area Map
of the
Clark Fork River Basin &)

MOTE: The follosing lists the resources for the dafasets used in this map: basin baundory. DNRC-Water Rescurces Division-8L5;
‘towns, highways, streams, lakes, Montana State Library Matural Resources Information System.
Mep generated by BNRC-WRD-ELS, June 2004,

(computer 41203, Chapeajimclaneiclkflusgsichaxd o)
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Bitterroot 2

Hydrogeologic setting:
Bitterroot Valley

Represents valleys filled with debris from valley
margins. May have channel deposits from through
flowing streams more or less central in the basin.
(Missoula, Deer Lodge, Drummond, others)
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Bitterroot River Discharge near Missoula
July 1989 - March 2008
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SItterroot

Bitterroot River Discharge near Missoula
July 1989 - September 1997
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Bitterroot - Welll Impact

A regression analysis of the number wells against the difference in base flows
suggests no significant relationship (LaFave, 2007).

» There was a much better correspondence between long-term annual precipitation
data and the difference in base flows (LaFave, 2007).

« Ground-water use represents a minor percentage of water that is stored in, and
transmitted through, the shallow basin-fill aquifer (LaFave, 2007).
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Blackfoot River Discharge @ Bonner
October 1939 - March 2008
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Blackfoot River Discharge @ Bonner
October 1939 - September 1997
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Flathead

Hydrogeologic
setting:
Kalispell Valley

The Kalispell valley is different
because a thick alluvial
sequence was deposited during
the Pleistocene. The deep
alluvium is the primary aquifer
throughout the valley.

Patton et al. 2006
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Flathead River Daily Mean Discharge @ Perma
October 1983 - March 2008
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Flathead River Daily Mean Discharge @ Perma
October 1983 - September 1997
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Drain Basin

Land Ownership

Public - approx. 4,175,561 acres
Private - approx. 1,244,317 acres
Wells
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Hydrogeologic setting - canyons

In most canyon settings valley fill is 30-
50 ft thick. Wells are developed in the
near-stream alluvium or fractured
bedrock along the valley margins. In
the Clark Fork valley below Missoula
outwash floods from Glacial Lake
Missoula deepened the valley and
deposited substantial thicknesses of
alluvium.
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Lower Clark Fork Drainage Basin |
Precipitation
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Lower Clark Fork Drainage Basin |
Geology
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Clork Fork Discharge @ Plains
October 1920 - March 2008
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Clark Fork River @ Plains
October 1920 - September 1997
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Upper Clark Fork

Intermontane basin
aquifers

Flood plain and
low terraces
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Shallow basin
fill aquifers

basin fill

~ &
aquifers e == e p
Deep Tertiary deposits

Patton et al. 2006

RLK HYDRO)



| pper‘@ark =0l

iiiiiiiiiiii

2 | &



RLK HYDRO
Inc



08/12/91

05/08/94

02/01/97

1;!' ornggn

Clark Fork @ Drummond Discharge
April 1993 - March 2008
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Clark Fork @ Drummond Discharge
April 1993 - September 1997
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Upper Clark Fork Drainage Basin
Land Ownership

Public - approx. 1,238,426 acres

Private - approx. 1,123,606 acres

Wells
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Clark Fork River Basin Appropriations Pre- :
1951 & Annual Discharge
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Annual Clark Fork Basin Discharge and
Cummulative Consumptive Appropriations
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RILK Hydre MBMG;,2006
@) Estimated Consumpiverse in CEBESIIE0.5 MIVIFAC=ft/yr 0.57
@) etal Precipitation mrBasin vz VMIMPAC-ftlyr 22.06
@) Estimatedftetallannual recharnge 455 MM Ac-Tit/yr
@ jotal annualfRunoeff 157 MM Ac:ftiyr: 13.74
©) Estimated AnnuallEvaporation;
Transpiratien|consumptive use 2.3 MM AC=TG/VIT Vais

Consumptive userneranfecting sub-basin annual discharge.
Elimate; (drought)usiaffecting sub-basin annual discharge.

AGIeastin the mstance of the Bitterroot, groundwaterrdevelepmenizisinot
affecting stream discharge.
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